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HISTORY OF ELECTRIC LIGHTING.

Tbe near approach of the first public exhibition of

Kdison'a long looked for electric light, announced to

take place on New Year's Eve at Monlo Park, on

whicli occasion that place will be illuminated with

the new light, has revived public interest in the

great inventor's work, and throughout the civilized

world scientists and people generally are anxiously
awaiting the result. From the beginning of his experimentsin electric lighting to the present time

Mr. Edison has kept his laboratory guardedly
Closed, and no authoritative account (exoept that

published in the IIkbald some months ago relating
to his first patent) of any of the important steps of
his progress has been made public.a course of procedurethe Inventor found absolutely neccsxary for
his own protection. The Ukbald Is now, howover.
enabled to present to its readers a lull and accurate

account of hit work from its inception to its completion.
A LIGHTED PAPER.

Edison's electric light, incredible m it may appear,
la produced from a little piece of paper.a tiny strip
Of paper that a breath would blow away. Through
this little strip of paper is passod an electrio current,

and the result is a bright, beautiful light, like
the mellow sunset of an Italian autumn.

"But paper instantly burns, even under the trifling
heat of a tallow caudle 1" exclaims the sceptic, "and
how, thou, cau it withstand tho ilerce boat of an

electrio current ?" Vury true, but Edison makes the

little piece of paper more infUi-ible than platinum
more durable than g rani to. And this Involvesno complicated process. The paper la

merely baked in an oven until all its

elements have passod away except its carbon

framework.' The latter is then placed in a

glass globe connected with the wires leading to the

electricity producing machine, and tbe air exhausted
from the globe. Tben tho apparatus is ready to give
out a light that produces no deleterious gases, no

smoke, no offensive odors.a li«bt without flame,
without danger, requiring no matches to ignite,
giving out but little heat, vitiating no air, and free

from all flickorlng; a light that is a little globe of
aunahine, a veritable Aladdin's lamp. And thla
light, the inventor claims, can bo produced cheapcr
than that from the cheapest oil. Were it not

for the phonograph, tho ijuadruplex telegraph,tho telephone and the various other
remarkable productions of the great inventor

i the world might well hoxltate to accept his assuranco

that such a bcuuflcent result hod been obtainod, but,
/ as it is. Ills past achievements iu science aro sufficientguarantee that his claims are not without

foundation, even though for mouths past the press
Of Europe and America has tceiued with dissertationsand expositions from learned scientists ridiculingEdison and showing that it was Impossiblefor him to achieve that which he has
undertaken.

uts imt.fr attention to electric lkjiitino.

Wheu Edison began bis experiments in September,1878, he had lust returned from tbe inspiring
scenery of the Itocky Mountains, where bo h.ul
been enjoying a little recreation after sev-

ral mouths of hard labor, lie was rip*
for flolds and outerpriaos now. A visit to a Conn< etlcut

factory where an elcctrio light was usod con-

central*d his thoughts on tho subject of lighting
by electricity, and he determined to attack the

problem. Previous to this time, although ho had

roamed broadcast over the domain of electricity,
wrsating from It, as Is well known, many of its hid-

den secrets, Kdtsoii had scarcely thought of tho

subtle fluid la connection with practical Illumination.Now, however, he bent all hi* energies on

Um subject, «d<1 was aoou doep iu the bewildering
Intricacies of subdivision, magneto currents, resist

net!lawa aud tho various other branches going '»

make up a system of lighting hy electricity. Tlia
tank before tho young Inventor was divlaihlo Into
two parts.
>V«I.The prooncing of a pure, steady and reliablelight troui electricity: and
Sectmil.Producing It soolioaply that It could com*

pcUi with ga« for genur*! tlluminution.
IIK UaOOMW INCANIVKsCKNI K.

Of the two systems before hiui.via., voltaic arc
and tho iucHiidcecenco system, Kdlsou choro the
latter as his Held of operations, 1'roiuineut among
tho dllBcultl'S incident to ineandesrrnt lighting.
It will l>u remembered, was tho lUbility of the pUtl
uui (wiren thut metal was used) to welt under the

lutence heat of tho electric current, aud the liability
oi tho carbou, wheu that was employed, to gradually
become iiisnp.itod under tho combined action of
gi.scs und the electric current.

TMK ruxtxeu UUHT.
As betweon platinum und caroou as the substsnce

to be m.ido Incandescent, Kdison took up platinum
nnd devoted llrst his attention to the obtaining of
some device to prevent tho platinum from melting
uu< er the Intense heat of tho electric current. An
liigetiious and simple contrivance met the requirebieiit.Ho arranged a small lever, about three luetics

loug, so that the oxpnu.iion of the platinum (caused
by tho heat) beyond ft certain degree would close It,
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such closing m&ing a new pamapc for the electric
currout and cutting it off from the incuudesccut
platinum. When the latter coutraetod, as it did the
biomeot the heat wu loaaeuud, the lever returned to

its normal position and allows! the electric current
to again puaa through the platinum, liy this device
the inventor hoped to be ablo to keep tho incaudes-
cent platinum always below ita meltir.u point. Tho
contrivance ia described in hia first patent as fol-
Iowa:.

THK KntST LIOUT.

"Electric lights have boon produced by a coil or

atrip of platinum or other metal that requirca abi;;h
temperature to melt, the electric current rendering
the tame incandescent. In all snch tights there la
dinner of the metal melting. My improvement ia i°
made for regulating the electric current automat-
i.-aily passing through such incandescent conductor,
and preventing its trmpcn-iituro rising to the melting
point, tbu» producing a reliable eloctrio light."

FIGUBE 1.

sfis;
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"Fig. X shows one form of the device. The incandescontmetal is In the form of a double spiral A,

the two ends terminating upon the posts b, c, to
which the conductors d, E, are connected. A circuit
closing lever, f, is introduced in tho electric cirouit,
the points of contact being at i, and thcro is a platina,or similar wire, it. connected with the lever, f,
to the headpiece or other support, 1. Tho current
from s magneto machine is connected with the wires
K and d. The ourrentthen flows from E to the post,
o, thence cround tho platinum spiral to b, and ia
carried off by the wire, d. Now, when the rod, 1c, of
platinum becomes heated to too great intensity its

expansion eloses the lever, f, and the current then
passes from E. through r, and not through the spiral
at all. In this way the lever cuts off the current
every time the heat becomes too intense."
Numerous other devices of a similar character

were tried and for a wlillo they all worked satisfactorily,but the inventor finally discovered that the
constant expansion of the platinum rod k and its
pressuro upon tho lever r bent it so that it became
unreliable and it was, therefore, abandoned.

TUX SECOND 1'LATIN UM LAMP.

The next regulator was in tho form of a diaphragm,
which cut off the electric ourront from the platinum
everr tlmo the diaphragm was pressed outward bo.
yond a fixed limit by the heated air. The regulation
thus produced was so rapid that the ej o coald not
porceive any diminution in the strength of the ourrcnt.But this also was inadequate In many
respects. The next important modification in
the light was the substitution for the platinum
spiral or finoly divided platinum incorporated with
non-conducting material. When tho clectric current
was passed through tho combination the platinum
particles became incandescent and the non-conductlugmaterial Incorporated with them became luminousand increased the brilliancy. One advantageby this form not previously attained was

that a very weak eloctric current produced a good
light.

*nx nounni t.amp.

After this followed a device for obtaining more
light-giving surface, tho platinum being wound in
the form of a small bobbin, first having been coated
with a non-conducting coating that was not injured
by the heat. With this arrangement a new form of
regulator waa used. The lamp at this stage is shown
In figure 2.

KKICILL X

^""g?Jnir-iir.

y ' 0.'(&J
i 11 rr. jr

A In tlio incandescent bobbin, between tlio coila of
winch la » coating of magnneta. Tbu top of tho bobbinhua ft mctalllo cap connected to tlio lover, d. A
print, C, drawn tbe roil, 13. downward with coimderftbloprcaaure, anil tliii, of courao, places prcaanro on
tbo top of tho bobbin, tbus keeping tlio wire in coutartwith tbo upper end of tlio coil. Tbc bobbin. A,
expands as a wbole by tbe boat anil draws tho roil, II,
upward. Tbla brings the lover attached upward
anil mllowa tbe lover, E, to coutu in contact with tho
screw, f, pormlttiug tho current to find ft passage
other than that afforded by tho incftiideacent niftUiriftl.
Tho Inventor neit followed with a now regulator

and meter for mcaaurlug tbe amount of electricity
uactl; alao an automatic awit b connecting tbe reguIfttorwith lh« lino luftJIiig to the machine for generatingtbe olectrio current.

THK KKri.KC TOH MMP.

The next wfta a nnbjne idea, making tbo plfttlunm
give tbo light an it were by proxy. Iiy moans of
reflector be concentrated tb* liaat ray* of the platinumup«n piece of xirt-ou, causing tho latter to
becouia luminous. Figure 3 shows tho apparatus.
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pace, e la a polished reflector of copper coatoil witb
Hold, d in ft platluum-lriiUutu apirfti, which bucouiM
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heated by tbe paHsatfoof tho electric current through
it. K is a tliiu pieceot zircon tu.it receiver tbe heatroys
thrown off by tbe reflector, C, which beat rays bring
up the zircon, E, to vivid incandeat-nce, making it give
out a U»ht much more brilliant than the lisbt of tbe
platinum xpiral, C. With tuis form Mr. Edi>-on trieU
numerous experiment?, and from tiiuo to time made
D'any aiwratious and improvements, but eventually
tbe apparatua waa placed iu tbe category of non-auo
eesaes.

XNOT1IER SPIRAL.

Realizing from the first tbo necessity of the light
giving substance offering much re>istanco to the
passage of the electric current.a necessity in extensivesubdivision of tho light.tbe inventor
throughout his experiments kept a dose watch for
substances and forma that gave suitable resistances.
In fignro 4 ia shewn a form of lamp disconnected
from the regulating apparatus, which largely embodiedthe above requirement and for » timo gave
good results.

t
nouns A.

A ia a spiral of carbon with two large ends. E. e,

connecting with the wires leading to the machine for
^awailaia **»« »«»"«»* TVl{fl WHS frlftfl fnP

several weeks, bat did not. as a whole, give satisfaction.
EVERY MAN BIS OWN ELECTRIC LIGHTER.

Branching off from the line of investigation he had
beou previously following Mr. Edison at this time

began experimenting with a viow to having the light
produced locally.i. e., arranging for each householderto become his own manufacturer of light,
thus dispensing with mains and central stations.
The apparatus which he used for this purpose la
shown in figure 5:.

FIGUUE 6.

Ii is an Induction ooll such as are used by peripateticshowmen at fairs and other places when they
give electric shocks to inquiring sightseers at so

much per shock. It is operated by two cells of battery.IJ, and wlros load from it to the glass tubing, T,
from which the air has previously been extracted,
and tho passago of tho electric current through the
tubing gives out a light. This plan is analogous to
what is known as the Gutsier tube arrangement, the
difference being in the form of the tube and the extremesmullness of the bore and also in the degree
of vacuum produced. Mr. Kdlsou succeeded by
this arrangement in obtaining a light of several
caudle power with a moderately powerful induction
coil. The light, however, was not the one sought
after so persistently by the inventor, and so it took
its placo in that part of his laboratory occupied by
inventions not In use.

OSMIUM-miDICM.

Once more Mr. Edison inado a departure. He
moulded powdered metallic oxides in the form of
sticks aud subjected them to a very high temperature.In this connection ho obtainod very lino resultsfrom tho natlvoalloy of osmium-iridium called
iridosmine, which alloy he used in the form of a

powder enclosed in a tube of zircon. Tho eloctrio
enrrent passing through the same brought it to a

boautiiul incandescence.
CARBON AND PLATINUM.

The inventor's next important move was the adoptionof carbon in connoction with platinum aa the
substances to be made fncundcscent. He caused a
slender rod of carbon to rest upon another of platinum.the inferiority of contact betwoeu the two at

Ytrtlttf nf mnnHtifr nrnillipinrr A Vottiutiunnit f.A #hn

passage of tlio electric current anil causing the carbonto become highly incandescent, wlnle tho platinumattained only a dull red heat. The carbon rod
was kept pressing upon the platinum by a weight
ingeniously arranged. A dozen or more forms of
this lump were made; but. after *11, the inventor was
obliged to return to platinum as tho substanco most
suitable, all things considered, for belug made in-
candescent. For two mouths he workod at platinum
day and night, only to hud that platinum, as ho had
been using it, waa entirely worthless for Incandescentlighting. To many experimenters this would
have proved a discouragement perhaps fatal, but it
had the effect only of increasing Edison's determination.

THE ORACKS IN PLATINUM.
After scores of new exper.iuents he arrived at the

true causes of tho defccts and hastened to apply
tho remedy. I havo found, he writes, that when
wires or shoots of platinum, iridium or othor metallicconduotors of oleclricity that fuse at a high ternperaturoare exposed to a high temperature near

their melting point in air for several hours by passinga current of chctricity through them and then
are allowed to cool, the metal is found to be ruptured,and under the microscope there are revealed
myriads of cracks lu various directions, many of
which reach nearly to tho centre of the wire. I have
also discovered tliat, contrary to tho received notion,
platinum or platinum and iridium alloy loses weight
whou exposed to the heat of a caudle; tliat even
heated air causes it to lose weight; that tho loss is
so great a hydrogen flanio is tluged greon. After a

time the metal falls to pieces; heuce wire or sheets
of platinum or platinum and iridium alloy as now

known lu commerce are useless for giving light by
incandescence.

J-'trtt-.Because tho loss of weight tnakes it expensiveand unreliable and csusci the burner to bo
rapidly destroyed.

SVouMd.because its olectrical resistance changes
by loss in weight, and its ligbt-giving power for the
total surface is greatly reduced by tho cracks or

ruptures.
Tho melting point also is determined by tho weakestspot of the inet.il.

1'I.AT!SUM IN VACUO.

Py niy Invention or discovery I sm ablo to prevent
the deterioration of tho pUtiuuiu or its alloys by
cutting off or intercepting the atmosplioric action.
A spiral wiro or other forms of platinum is placed in
a class tubo or bulb, with tho wiro near its ends

pausing through ana Mealed in tho uI»«k, ami tho air
is exhauatcd fii in the The platinum wires of
the spiral ar« tlieu c oumct.nl to a mflKueto-ulcctriu
machine or battery, tho current of which cau be controlledby tho addition of lOMintanca. ttaAcieut current1h allowed to pasa through the wire to brtutf It
to about 130 dei'rci* Fahrenheit. It la then allow ed to
remain at thia temperature for ton or fllteeu minute*.While thiiH In ato.1 both tho atr and gaaea
con It tie.1 111 the metal are expelled by the heat or

withdrawn by tho vacuum acttou.
While thia air or the nuac* are paaaliitf out of tho

lucuil tlio mcrcury pump lit kept continually working.
After the expiration of about fifteen minutes the

current pamlng through the metal la augmented no

that Ita temperature will beab mt:HK)deg. Fahrenheit,
and U la allowed to remalu at thia temperature for
another ten or fifteen lulutttM.
The mercury pump la to bo worked continuously

and tho toinporaturo of the spiral raiB. d at interval*
of ten or fifteen minute* until It attain* vivid Incandescenceand the |jln*a la contracted whore it hax
pas i d to the pump an<l melted together.

unii.UAvr ussuLts.
The wiro ia now in a perfect vacuum and In a slate

heretofore unknown, for It may have It* temperatureraised to a moat Ua/xliiiif incandescence, emittinea lluht of twenty-five standard candles, whereas
before treatment tbc aauie radlatlug aurtaeo «ave a

light ol only about throe standard caudloa. The
wirea after lieing thua Ire* troni uase* are found to
have a polish exceeding that of ailver and obtainable

by no other mean*. No cracks can be aeon oven after
tho spiral ban been raised anddenly to Incandescence
many times by the nnrrctit. and tho most dclicato
buUnco faila to hIhiw any loan of weight In tho wire
even after It la buruinK for nntny hour* continuously.1 have further discovered that If an alloy
of platiuuui aud indium i* coated with tb« oxide of

1879..QUADRUPLE SHE]
magnesia aud subjected to the vacuum process
described, a combination takes plaiv between tho
metal and the oxide, giving the turuier remarkable
I>rupurtie«. With a spiral iiuviny a radiating surfru-o
of 3-1(5 of aii inch light equal to that given by forty
standard caudle- may be obtained, whereas the same
spiral, not coated by my process, wouH melt before
giving a light of four candles. The effect of
the oxide of mayuesia is lo harden the
wiro to a surprising extent nnd render it moro

refractory. A tpiral made of this wire is elastic and
springy when at high incandescence. I have found
that cnemically pure Iron and nickel drawn in wires
aud subjected to the vacuum process may be made
to give a light equalling that of platinum in the
open air. Carbon sticks also mny be freed from air
.in this manner aud be brought to a temperature
whore the carbon becomes pasty aud ou coaling ills
homogeneous and hard.

TIIK vrr.Hr VLxTxxrm VACCCM LAMP.
About this time another truth dawned upon the

inventor.namely, that economy In tho production
of lijht from incandescence demanded that the incandcacentsubstance should ofllor a very great resistanceto the passage of the electric current. Con-
ceruing this the inventor writes:."It is essential to
reverse the present practice of having lamps of but

construct lamps which, when giving their proper
light, shall kavu at lout two hundred ohms rusiat-
Bee."
Tlio lamp, as It atood at this stage of the inventor's

progress, is shown is figure G.
nouax 6.
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ft Is the barrier or incandoscoat platinum in tho
shape of a bobbin supported within tlio vacuum

tube, b, by a rod, b', of the same material as the
bobbin. The vacuum tube, b. Is sustained by the
case, k, and around said tube, b, is a fclass globe, 1.
Within tho case, k, is a flexible metallic
%aeruid chamber, L, that opens Into the glass cast',
1, so that tho air, when expanded by beat, can pass
into the aneroid chamber and give motion to tho
flexible ulaphragin, x, and parti connected thero:with. When tho current circulating around tho
bobbin, a, becomes too intense and heats the latter
too highly the air within the glass case, 1, is expsudedand bulges downward by tho diaphragm, x,
und the pin theroon pronnlng upon tha spring, 5,
and separating said spring from the block, 0,
breaks the circuit to tho burner. Tho temperuturo
within the globe, 1, lowers immediately and tho
parts return to their normal position, closing tho
circuit through the burner to 5 ami 0. This openingand closing of tho circuit is but momentary,
uluI, therefore, the uniform brilliancy of tho li^ht la

not ailccteJ and tlioro 1h ud danger of tho burner
becoming too highly heated.

fEUFKiTIXO THli MACHINERY.

Tbe lamp, alter these latter improvements, wan in
quite a satisfactory condition, ana tho inv.;ntor
contemplated with much gratification tbo near conclusionof his labors. One by one lie had overcome

the many difficulties tLat lay in bin path, lie had
brought up platiuum as a substance for illuminationfrom a state of comparative worthlessncss to
one well nigh perfection, lie had succeeded, by a

curious combination and improvement in air
pumps, in obtaining a vacuum of nearly one mill-
iontli of an atmosphere, and lie had perfected a generatoror electricity producing machine (for all thu
time be had been workiug at lamps be was also experimentingin magneto-electric machines) that gave
out somo ninety per cent in electricity of the energy
lt received from tbe driving engine. In a wont, all
the serious obstacles toward tho succea.4 of incandeseoutelectric lighting, ho believed, had melted
away, aud there remaineU but a comparatively fe«v
minor details to be arranged before hia laboratory
was to bo thrown opou for public inspection and tho
light given to tbo world for belter or for worse.

a uukat niSCOVKUV.

There occurred, however, at this juncture a discoverythat materially changed tho aystoiu and gave
a rapid stride toward the perfect olectric lamp. Sittingone night in his laboratory reflecting on some
of the unfiuishe.l details, Ldisou began absttactedly
rolling between Ins lingers a piece of compressed
lampblack mixed with tur for use in hia telephone,
for several minutes his thoughts continued far
away, hia fingers in tbe meantime mechanically
rolling out the little piece of tarred lampblack until
it had become a aleuder It lament. Happening to

glance at it tho Idea occurred to him ib:.t it might
give good rosult as a burner it uiado Incandescent.
A few niiuute* later the experiment whs tried, and,
to the inventor's gratiilcatiun. satisfactory, although
not surprising results were obtained. Further experimentswero made, with altered forms and coin-

position of the subatauce, each experiment demonstratingthat at Uat the inventor waa upon tho right
track.

A COTTON TlllkKAD.

A spool Of cotton thread lay on the tablo in tbo
laboratory. The inventor cut off a small Din e, l>ut it
iu a groove between two cl.tiupti of irou aud placed
tbe Utter m tlia furnace. The Mtiafactory light ob-
tallied (roiu tho taireU lampblack lia<l convinced liiui
that IllauioutM of carWon ol a texture not provlou»ly
uaed in electric lighting worn tlio hidden ajionta to
make a thorough aucceaa of lucanileacont Ilghtlutf,
ami It waa with taia view that he nought to toat Win
carbon rrniaina of a cotton thread. At the expire-
tlon of au bour be removed the Iron nionlvl containingthe thread froui the furnace and took out the
delicate carbon framework of the thread.all Miat
wan left of it after ita llery ordeal. Till* alander
filament be placed in a ulobo and connected it with
tbo wirca lcadiug to tbe machine generating tho
electric current. Tlieu be extracted the air frotn tbo
globe and turned on tho electricity.

l'rustoI a beautiful 1 ij;lit. g t oe ted liia eye*. IIo
turiiH on morn current expecting the fragile lilarueiit
Instantly to fuao; but uo, tbe only chautio ia a morn

brilliant light. He turn* on more current, and still
more, but the delicate thread remalna entire. Then,
with charucteriatic impetuosity and wondering aud
marvelling ut tho strength of the little filament, lia
turua 011 tbo full power of liia machine and eagerly
watrhea tbo consequence. *'<>r a niiuuto or more

tbe tender thread serins to atriiHgle with tbe intense
heat paaaiUK through it.heat that would lilult llio
diamond Itself.then at laat it succumbs and all ia
ilarkn»»». TUc powerful currant bad broken It la

ST.WITH SUPPLEMENT.
twain, but not i«for<i It had emitted a light of aev-

urul 4U.» jets. liajjerly tbe iuvcutui' hastened to examineunder the microscope thin curious blamont,
apparently so delicate, but iu reality much more
infusible tlian platinum, so long considered oue of
tbe moat mlusible of ruetals. Tli« microscope
shoved tlie surface of the filament to bu highly polishedand its parts interwoveu with each other.

TUB fAfKU LIGHT.
It was also noticed that the filament bad obtained

a remarkable degree of hardness com] ared with ita

fragile character botore it wad subjected to the actionof the current. Night aud day, with scarcely
rent enough to eat a hearty meal or catch a brief ropose,tbe inventor kept up bis experiments, and
from carbonizing pieces of thread ho went to

splinters of wood, straw, paper and many other substancesnever before usod for tliat purpose. The resultsof his experiments showed that the substance
best adapted for carbonization and tbe givlnc out ot
lnrnitdHwnnt llirht wan nanftr nruitifablv thicic like
card board, but giving good results even when very
thin. The beautiful character of the Uluuiiuatiou
and the steadiness, reliability and nun-fusibility of
the carbon filament were nut the only element* incidentto the now discovery that brought joy to tlio
heart of Udisou. There was a further element.not
the leas necessary boeanso of its being hidden.the
element of a proper and uniform resistance to the
passago of the electric current.
Tho inventor's efforts to obtain this element had

been by far the moat laborious of any in tho history
of his work from the time he undertook tlie task,
and without it absolute success to electric incandescentIllumination could not bo predicated, even

though all tho other necessary properties wore presentin tne fullest decree.
Fasting over tho scores of experiments made since

tho discovery that tho carbon framework of a little
piece of paper or thrond was the best substance possiblefor incandescent lighting, we come to consider
the way in which the same is prepared at the presenttime in the laboratory.

MAKING THIS PAPKR CARBON.
With a suitable punch there is cut from a piece of

"Bristol" cardboard a strip of tho aauiu in the form
of a miniature horseshoe, auout two inches in length
and one-eighth of an inch in width. A number of
these strips are laid llatwiso In a wrought iron
mould about tho size of tho hand and separated from
each other by tissue paper. Tho mould is then covered
and placed in an oven, where it is gradually raised
to a temperature of about six hundred degrees Fahrenheit.This allows tho volatile portions of tho
paper to pass away. Tho mould is then placed in a

furnace and heated almost to a white heat, aud then
removed and allowed to cool gradually. On openingthe mould the charred remains of the little horseshoecardboard are found. It must be taken out
with the greatest care, else It will fall to pioccs.
After being romoved from the mould it Is placed in
a little globo and attached to tho wires leading to
tho generating machine. The globe ii then connectedwith an air pump, and the latter U at once

set to work extracting the air. After the air has
been extracted tho globe is sealed, and the lamp is

ready for use. Figure 7 shows tho lamp complcto:.
TUB F&llFUlTKD LAMP.VlUlUlli 7.

i
A iii a gl*M globe, from which tho air h < been abstracted,resting on a stand, B. V is the little carbon

filament connected by fine platinum wires, G G\ to
the wires, E E', leading to tho screw posts, D D', and
theucu to tbe generating machine. The current, enteringat D, paaxes up tho wire U to tho platinum
clump. G; thoueo through iho carbou tllament V to
G*. down the wire E' to tho scrow post D'; thence to
the generating machine. It will be noticed, by referenceto tho complcto lamp iu figure 7, that it has no

complex regulating apparatus, such as cuaractorizod
the inventor's earlier labors. All the work ho did
in regulators was practically wasted, for be has
lately realized that they were not at all necessary.
no more so than a fifth wheal is to coach.
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BZUULATF.D AT TUB SfAIS, USE GAS.OnKAP.
Ho find* tfiat tho electricity caa !>u regulatod with

entire reliability at tho ccutral station, Just as tho
pressure of gis is now regulated. By bis system of
connecting the wires the ex'.iuguishinunt of ccrtain
of tho burners aliens tho others uo more than tho
extinguishment of tho same number of gas burners
atiects those drawing the supply frotu tho s«m«
mains, i he simplicity of tho completed lamp soems

Certainly to hive urn veil at tlio highest point, and
LJ:»ou assert* that It i* * weijr poKSlble to simplify
It more. 'l'Uo entire cost of constructing tli.au la
uot uioro than Uvuuiy-ilvo cents.

KAST MKrAMDCtrilOHIM.
The lamp shown iti lluuro 7 in a table lamp. For

chandeliers it would consi.-t of only tlio vacuum
globe and tho carbon ttluiueut attached to tho chandelierauc! connected to tho wires leading to tlio geu-
eratmg machine in acuutial station. perhaps a iialf
lull" away, tho wlroi being run through tho gas
pipoH, no that in reality tlio ouly cliauy* MruMary
to turu a gas Jot into au electric lamp Is to ruu tho
wiros through tlio gas pip", take oil tlto Jrt ati< 1 screw
the electric lamp in tlio lattor's place. Although the
plan* huvo bcou iully consummated for general 11luiuiuatioutho outliue of the prubablu system to be
adopted is thu locating of a central station 111 lar^o
cltn a lu such a manner that each station will supply
an area of about cue-third of a mile. In each statiou
there will bo, it Is contemplated, one or two (ngluoa
of imiueiiso power, which will drive Huv.ral guncratiuginachlues, each generating machine supplying
about titty lamps.

lUK (IKMRUAT1NO MACIUNU.
Mr. Ktlisou's first experiments tti machines for

generating the alcctrlo current did not meet with
success. Uia primal apparatus was in the toriu of a

largo luulug fork, constructed In such a way tnat its
ends vil>r»te>l with great rapidity before thu polos of
a large magnet. These vibration* could be produced
with comparatively littlo power. Several weeks of
practice provud, however, that the machine was uot

practical, and it was laid aside. Then followed a

number of other forms, loading up gradually to tho
one at present used. Hearing in mind the principle
common to all iiiagueto'oloclric inaehinea.via., that

the curreut is produced by the rotation of magnet*
near each other.It m ill nott» difficult to understand,

5
In genera! w «jr, how hi* mai:hiu« op»r«t«»*
Fiyuru >s hUowh the Koncratiiijr or Furwiic niai'bma
as EJison term* it, in houor of Karmlav, I'omploto*

TUK GkSKlUTIXG MACHINE.rUi VUlt S.
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a a aro two upright Iron column*, three foot high
and «icht inches In diameter, wound with coarsa

wiro and resting upon the base, n and s, which form
it* magnetio poles. This part of the apparatus ia
called the Held of forco muenet. Fixoil ou an axle,
so as to freely revolve between the poles a and s, ia
a cylindrical armature of wood, e, wound parallel to
it* axes with fine iron wire. When this cylinder op

armature is tnndu to revolve rapidly between the magneticpoles n and s, by means of th-j belt B, driven by
an engine (not shown in tlie cut), thore is generated
in the wire surrounding the armature e strong currentsol electricity, which are carried oil by tho
wires, W W, to the electric lamp.-!.

A DOMKBTIC MOTOR.

By constructing the machine in the form shown
in figure 9 there is obtained an electric motor capableof performing light work, such as runnlus sewingmachines and pumping water. It forms part of
the inventor's system and may bo used cither with
or without tho electric light. To run an ordinary
sewing machine it requires only as much electricity
as is necessary to give out one electric light of tlia

strength of a common gas Jet. To put it ill operationon a sewing machine the housewife has merely
to attach it by a little belt at A with the wheel of
the sewing machine, and turn on the electricity by
touching a little knob conveniently attached. The
cost is the same as if she was burning ono electrio
light.

THE ELKCTnOXKTEB.

The apparatus for measuring tho amount of electricityused by each householder is a simple contrivanceconsisting of an electrolytic cell and a amall
coil of wire, appropriately arranged in a box, the
latter being of about half the size of an ordinary gaa
meter, and like a gas meter it can be placod in any
part of the house. The measurement is obtained by
the deposit of copper particles on a little plate in tho
electrolytic ceil, such deposit being caused by th«
electric currcnt passing through the cell. At the end
of any period, say ono month, the plate is taken by
the inspector to the central otiice, whore tho copper
deposit is weighed and the amount of electricity consumeddetermined by a simplo calculation.

In addition to tho various parts of the system above
described, there aro a number of other details, not
so important to be sure as those of which sketches
have been given, but nevertheless essential to luaka
up the complete x>lan of economical electrical illumination.A description of thcBo latter -will not b«
attempted, as a proper understanding of them involvesa tocluiical kuowledge of the laws of electricity.
The entire system embraces an amount of work
so extensive that one naturally wonders how asingls
man lu such a briof space of time as fiftoeu months
could possibly have planned and pcrfoctod it all.
And surprise becomes greater whon it is considered
that during thin period Kdison found time to maka
other inventions. A sextuple* telegraph, or apparatusfor sending six messages on one telegraph
wiro in opposito directions simultaneously, saw lit*

during tlio progress of tho eloctrlc light, patents tor
tlio same having only just been issued. Several new
and important improvements in his chalk telephone,by which the elllciency of that invention ifl

greatly incrcaseJ, also attest his Industry and versatilityof genius.
FOLXFOUX.

Bnt perhaps the latter quality is mora strikingly
exhibited in his polyform or preparation by which
he is enabled to bid deAanco to sick headaches, neuralgiaand other nervous diseases, and to make himselflargely independent of physicians in times of
ailment. Tho polyform grow out of necessity. Usingconsiderably aillictcd with neuralgia and obtainingno relief from his physician, Edison sot about
becoming his own doctor. Ill* chemical laboratory,
one of tho most oomplcto in tho United States, furnishedhim an ample field from which to draw. Experimentfollowed experiment, tho inventor becom>

ovua.rtocux 0.

ing more detornilnod in proportion as his nenralfri*
grew more painful. At last he obtained a combinationof chemicals, a slight application ot which to
tho tace immediately relieved las pain. Oratified at
his success, but hardly yet couvinced, ho tried the
preparation on others similarly aillictcd aad with
otjually satisfactory results.

iu coui-ons vita."
Abont this time there happened to stroll into th«

laboratory ono day a dilapidated tramp 011 his periodic
begging expedition from place to place. Now, this
tramp was a particularly unfortunate one, his poverty
being hardly more distressing than his physical ailments.One of his legs was swelled with rheumatism,
neuralgia coursed along his face and a dozen or more

orei auti bruises made ltlui a veritable Job. Happeuiugto meet him Kdisott saw in him a most excellentsubject for further poljforni experiments.
A h arty meal and a little chango readily procured
ttie tramp'* uonseut, ami soon tho inventor wan subjectingbis new acquaintance to all sorts of chemical
experiments. For more tUan a week the trump found
food and lodging in Meulo l'ark, giving in return
a tow hours of hts time every night to l<o experimentedupon. lJy tho timo hi* engagement
was over his rheumatism aud neuralgia had disappeared,ami hi* sore* were well uigh healed. The
news of the tramp's good fortune soon spread, and
now it is no uncommon thing for neighbors to coins

to tho Inventor'* laboratory from miles around to

request a little polyforui.a request which tho iuveuloralwajs go.Hi naturedly compile* with.
uoi.u "taimhus."

The very, rory latest enterprise of the lndefatiga*
ble scientist is a scheme for obtaining gold out of
"tailings." or the sand thrown awHjr by miners a*

having been worked out. Itiimor has it that i:di»on
hax succeeded iu obtaining it chemical preparation
which will take from (4)0 to f.iou per ton out of "tailings"from which tho present processes can obtain
nothing. The matter, howovur, 1* aa yets protouud
laboratory secret.

t

BLKCTRtO LXOHTINO OBFORK Kr>ISON. '

Among its other properties electricity has that of
developing best. A substanoo through whioh an
electric enrrent I* tnaiiu to flow becomes heated to a
degree proportlouad first to tho strength of tho cur»

rant, sod second, to ths *Ue aud character oX the


